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WO 03/058022 PCT/US02/J9425 
SEAL RECEPTACLE USING EXPANDABLE LINER HANGER 

Cross Reference To Related Applications 
[0001] The present application claims the benefit of the filing dates of: (I) U.S. provisional patent 
application serial no. 60/343,674, attorney docket no. 25791 .68, filed on 12/27/2001, the disclosure of 
which is incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 
09/440,338, attorney docket no. 25791.9.02, filed on 1 1/1 5/1999, (5) U.S. patent application serial no. 
09/523,460, attorney docket no. 2579 1.1 1 .02, filed on 3/10/2000, (6) U.S. patent application serial no. 
09/5 12,895, attorney docket no. 25791 . 12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 
09/5 1 1,941, attorney docket no. 25791 .16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 
09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 
09/559, 1 22, attorney docket no. 25791 .23.02, filed on 4/26/2000, ( 1 0) PCT patent application serial no. 
PCT/US00/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (II) U.S. provisional patent 
application serial no. 60/1 62,67 1 , attorney docket no. 25791 .27, filed on 1 1/1/1999, (1 2) U.S. provisional 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 
provisional patent application serial no. 60/1 59,082, attorney docket no. 25791 .34, filed on 10/12/1999, 
(14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
10/12/1 999, ( 1 5) U.S. provisional patent application serial no. 60/1 59,033, attorney docket no. 25791 .37, 
filed on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 2579 1 .39, filed on 1 1/12/1 999, ( 1 8) U.S. provisional patent application serial no. 60/22 1 ,443, 
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 
60/22 1 ,645, attorney docket no. 2579 1 .46, filed on 7/28/2000, (20) U.S. provisional patent application 
serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent 
application serial no. 60/237,334, attorney docket no. 25791 .48, filed on 1 0/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, 
(24) U.S, provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, filed on 
1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61 , 
filed on 7/6/2001, (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791 .67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 60/33 1 8,386, 
attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application serial no. 
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09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, and (30) U.S. utility patent application 
serial no. 10/016,467, attorney docket no. 25791.70, filed on December 10, 2001, the disclosures of 
which are incorporated herein by reference. 

Background of the Invention 
(0003] This invention relates generally to oil and gas exploration, and in particular to isolating certain 
subterranean zones to facilitate oil and gas exploration. 

[0004] During oil exploration, a wellbore typically traverses a number of zones within a subterranean 
formation. Some of these subterranean zones will produce oil and gas, while others will not. Further, it 
is often necessary to isolate subterranean zones from one another in order to facilitate the exploration for 
and production of oil and gas. Existing methods for isolating subterranean production zones in order to 
facilitate the exploration for and production of oil and gas are complex and expensive. 
|0005) The present invention is directed to overcoming one or more of the limitations of the existing 
processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 
[0006] According to one aspect of the present invention, an apparatus is provided that includes a 
subterranean formation defining a wellbore, a tubular wellbore casing positioned within and coupled to 
the wellbore, a first tubular liner positioned within the wellbore overlapping with and coupled to the 
wellbore casing, a second tubular liner positioned within the wellbore and overlapping with and coupled 
to the first tubular liner. The second tubular liner is coupled to the first tubular liner by: machining an 
end of the first tubular liner, and inserting an end of the second tubular liner into the machined end of the 
first tubular liner. 

[0006] According to another aspect of the present invention, a method for extracting fluidic materials 
from a subterranean formation including a wellbore that traverses the formation and a wellbore casing 
positioned within and coupled to the wellbore is provided that includes coupling an end of a tubular liner 
to an end of the wellbore casing, machining an end of the tubular liner, inserting an end of another 
tubular liner into the machined end of the tubular liner, and sealing the interface between the other 
tubular liner and the wellbore casing. 

[0008] According to another aspect of the present invention, a system for extracting fluidic materials 
from a subterranean formation including a wellbore that traverses the formation and a wellbore casing 
positioned within and coupled to the wellbore is provided that includes means for coupling an end of a 
tubular liner to an end of the wellbore casing, means for machining an end of the tubular liner, means for 
inserting an end of another tubular liner into the machined end of the tubular liner, and means for sealing 
the interface between the other tubular liner and the wellbore casing. 

(0009] According to another aspect of the present invention, in an apparatus comprising a subterranean 
formation defining a wellbore that includes a wellbore casing positioned within and coupled to the 
wellbore and a tubular liner coupled to an end of the wellbore casing, a method of conveying fluidic 
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materials to and from the tubular liner is provided that includes machining the end of the tubular liner, 
inserting and supporting an end of another tubular liner in the machined end of the tubular liner, and 
conveying fluidic materials to and from the tubular liner using the other tubular liner. 

Brief Description of the Drawings 
|0010| FIG. I is a fragmentary cross-sectional view illustrating a iiner coupled to a preexisting wellbore 
casing. 

[001 1 1 Fig. 2 is a fragmentary cross sectional illustration of the liner of Fig. 1 after machining the end of 
the liner. 

[0012] Fig. 2a is a fragmentary cross sectional illustration of the machined end of the liner of Fig. 2. 
[0013] Fig. 3 is a fragmentary cross sectional illustration of the insertion of a seal assembly into the 
machined end of the liner of Fig. 2. 

[0014] Fig. 4 is a fragmentary cross sectional of the seal assembly of Fig. 3. 

[001 5] Fig. 4a is a fragmentary cross sectional illustration of one of the seals of the seal assembly of Fig. 
4. 

[0016| Fig. 4b is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 

|0017| Fig. 4c is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 

Detailed Description of the Illustrative Embodiments 
[0018| Referring to Fig. I, a wellbore 105 including a casing 1 10 that defines a passage 110a is 
positioned in a subterranean formation 1 15. During exploration of the subterranean formation 1 1 5, the 
wellbore 1 05 may be extended in a well known manner. A tubular iiner 120 that defines a passage 120a 
including an elastomeric seal 125 may then be positioned in the extended portion of the wellbore 105 and 
coupled to the end of the casing 1 1 0 by radially expanding and plastically deforming the upper end of 
the tubular liner 1 20 into engagement with the lower end of the casing. In this manner, the elastomeric 
seal 1 25 is compressed into engagement with the casing 1 1 0 thereby creating sufficient frictional force to 
seal the interface between (he liner 120 and the casing and support the weight of the liner using the 
casing. 

[0019J In several exemplary embodiments, the liner 120 is radially expanded and plastically deformed 
into engagement with the casing 1 1 0 in a conventional manner and/or using one or more of the methods 
and apparatus disclosed in one or more of the following: (1) U.S. patent application serial no. 
09/454,1 39, attorney docket no. 25791 .03.02, filed on 1 2/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791 .7.02, Filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 
09/440,338, attorney docket no. 25791 .9.02, filed on 1 1/1 5/1999, (5) U.S. patent application serial no. 
09/523,460, attorney docket no. 25791 .1 1.02, filed on 3/10/2000, (6) U.S. patent application serial no. 
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09/5 12,895, attorney docket no. 2579) .12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 
09/5 11,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 
09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 
09/559, 1 22, attorney docket no. 2579 1 .23.02, filed on 4/26/2000, ( 1 0) PCT patent application serial no. 
PCT/US00/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent 
application serial no. 60/1 62,671, attorney docket no. 25791 .27, filed on 1 1/1/1999, (1 2) U.S. provisional 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 
provisional patent application serial no. 60/1 59,082, attorney docket no. 25791 .34, filed on 10/12/1999, 
(14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
1 0/1 2/1 999, (15) U.S. provisional patent application serial no. 60/1 59,033, attorney docket no. 2579 1 .37, 
filed on 1 0/12/1 999, ( 1 6) U.S. provisional patent application serial no. 60/2 1 2,359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 25791 .39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, 
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 
60/22 1 ,645, attorney docket no. 2579 1 .46, filed on 7/28/2000, (20) U.S. provisional patent application 
serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent 
application serial no. 60/237,334, attorney docket no. 2579 1 .48, filed on 1 0/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791 .50, filed on 2/20/2001; (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791 .5 1 , filed on 1/17/2001; 
(24) U.S, provisional patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791 .61 , 
filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 60/3 17,985, attorney 
docket no. 25791 .67, filed on 9/6/2001 ; (28) U.S. provisional patent application serial no. 60/33 1 8,386, 
attorney docket no. 25791.67.02, filed on 9/10/2001; (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791 .69, filed on 10/3/2001 ; and (30) U.S. utility patent application 
serial no. 10/016,467, attorney docket no. 25791.70, filed on December 10, 2001, the disclosures of 
which are incorporated herein by reference. 

|0020] In an exemplary embodiment, as illustrated in Figs. 2 and 2a, the upper end 1 20a of the liner 1 20 
is then machined to provide a first beveled portion 120aa and a second beveled portion 120ab. In an 
exemplary embodiment, the angle of attack of the first beveled portion 1 20aa is about 45° and the angle 
of attack of the second beveled portion 120ab is about 1 5°. 

|0021 1 As illustrated in Figs. 3 and 4, an end 135a of a tubular locator 1 35 that defines a passage 1 35b 
and includes a flange 1 35c and an external threaded connection 1 35d at another end 1 35e is then inserted 
into the upper end 120a of the liner 120. The flange 135c further includes a tapered end face I35cathat 
mates with the first portion 1 20aa of the machined upper end 1 20a of the liner 1 20. In this manner, the 
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tubular locator 135 mates with and is supported by the upper end 1 20a of the liner 120. Furthermore, the 
compound angular profile of the combination of the first and second portions, 120aa and 120ab, of the 
machined upper end 120a of the liner 120 facilitates the insertion of the end 1 35a of the tubular location 
135 within the upper end of the liner. 

(0022) An end 1 40a of a tubular seal assembly 1 40 that defines a passage 1 40b and includes external 
seals 140c, 140d, and 140e, is removably coupled to the external threaded connection 135d of the end 
135e of the tubular locator 135 by an internal threaded connection 140f. A portion of the other end I40g 
of the tubular seal assembly 140 is tapered at approximately an angle of about 45 degrees in order to 
facilitate the insertion and removal of equipment. 

[0023] As illustrated in Fig. 4a, in an exemplary embodiment, the external seal 140c includes an 
elastomeric seal 1 40ca that is retained within an external groove 1 40cb by a retaining element 1 40cc. In 
an exemplary embodiment, the external seals 140c fluidicly seal the interface between the tubular seal 
assembly 140 and the wellbore casing 110. 

[0024] As illustrated in Fig. 4b, in an exemplary embodiment, the external seal 140d includes an 
elastomeric seal 140da that is retained within an external groove 140db by a retaining element I40dc. In 
an exemplary embodiment, the external seals I40d fluidicly seal the interface between the tubular seal 
assembly 140 and the wellbore casing 1 10. 

[0025] As illustrated in Fig. 4c, in an exemplary embodiment, the external seal I40e includes an 
elastomeric seal 140ea that is retained within an external groove 140eb by a retaining element 140ec. In 
an exemplary embodiment, the external seals I40e fluidicly seal the interface between the tubular seal 
assembly 140 and the wellbore casing 1 10. 

|0026) During operation, in an exemplary embodiment, after the liner 1 20 has been radially expanded 
and plastically deformed into engagement with the casing 1 10, the upper end 1 20a of the liner 120 is then 
machined to provide the first beveled portion 1 20aa and the second beveled portion 1 20ab. The tubular 
locator 135 and tubular seal assembly 140 are then inserted into the interior of the casing 1 10, and the 
end 1 35a of the tubular location is inserted into the upper end 1 20a ofthe tubular liner 120. The external 
seals 140c, 140d, and I40e of the tubular seal assembly then fluidicly seal the interface between the 
tubular seal assembly and the casing. In this manner, the tubular locator 135 and the tubular seal 
assembly 140 provide a pressure sealed tubular liner for conveying fluidic materials to and from the 
tubular liner 1 20. In this manner, the need for a tie-back liner may be eliminated thereby providing a cost 
effective alternative to conventional methods and apparatus for providing a pressure sealed tubular liner. 
|00271 An apparatus has been described that includes a subterranean formation defining a wellbore, a 
tubular wellbore casing positioned within and coupled to the wellbore, a first tubular liner positioned 
within the wellbore overlapping with and coupled to the wellbore casing, and a second tubular liner 
positioned within the wellbore and overlapping with and coupled to the first tubular liner. The second 
tubular liner is coupled to the first tubular liner by machining an end of the first tubular liner, and 
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inserting an end of the second tubular liner into the machined end of the first tubular liner. In an 
exemplary embodiment, the first tubular liner is coupled to the wellbore casing by radially expanding and 
plastically deforming the first tubular liner into engagement with the wellbore casing. 
|0028) A method for extracting fluidic materials from a subterranean formation including a wellbore that 
traverses the formation and a wellbore casing positioned within and coupled to the wellbore has also been 
described that includes coupling an end of a tubular liner to an end of the wellbore casing, machining an 
end of the tubular liner, inserting an end of another tubular liner into the machined end of the tubular 
liner, and sealing the interface between the other tubular liner and the wellbore casing. In an exemplary 
embodiment, the method further includes radially expanding and plastically deforming the tubular liner 
into engagement with the wellbore casing. 

(0029) A system for extracting fluidic materials from a subterranean formation including a wellbore that 
traverses the formation and a wellbore casing positioned within and coupled to the wellbore has also.been 
described that includes means for coupling an end of a tubular liner to an end of the wellbore casing, 
means for machining an end of the tubular liner, means for inserting an end of another tubular liner into 
the machined end of the tubular liner, and means for sealing the interface between the other tubular liner 
and the wellbore casing. In an exemplary embodiment, the system further includes means for radially 
expanding and plastically deforming the tubular liner into engagement with the wellbore casing. 

(0030) In an apparatus comprising a subterranean formation defining a wellbore that includes a wellbore 
casing positioned within and coupled to the wellbore and a tubular liner coupled to an end of the wellbore 
casing, a method of conveying fluidic materials to and from the tubular liner has also been described that 
includes machining the end of the tubular liner, inserting and supporting an end of another tubular liner 
in the machined end of the tubular liner, and conveying fluidic materials to and from the tubular liner 
using the other tubular liner. In an exemplary embodiment, the other end of the tubular liner extends 
through the wellbore casing. In an exemplary embodiment, the method further includes fluidicly sealing 
the interface between the other end of the tubular liner and the wellbore casing. 

(0031) The present illustrative embodiments of the invention provide a number of advantages. For 
example, using the machined upper end 1 20a of the liner 1 20 as a seal receptacle eliminates more costly 
and complicated conventional systems for providing a seal receptacle. Furthermore, the use of the 
tubular locator 135 and the tubular seal assembly 140 eliminates the more costly and complicated tie- 
back liner. As a result, the present illustrative embodiments provide a sophisticated yet less complex 
system for providing a pressure sealed tubular liner for conveying fluidic materials to and from the 
tubular liner 120. 

|0032) It is understood that variations may be made in the foregoing without departing from the scope of 
the invention. For example, while the present system has been described in for use with a tubular liner 
1 20 that has been radially expanded and plastically deformed into engagement with the casing 1 1 0, the 
teachings of the present embodiments may also be applied to tubular liners that are coupled to a 
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preexisting casing without radial expansion and plastic deformation. Furthermore, while illustrative 
embodiments of the present system have been presented for extracting oil and gas from a subterranean 
formation, the teachings of the present embodiments may also be applied to the extraction of geothermal 
energy from subterranean formations. In addition, in several exemplary embodiments, the seals 140c, 
I40d, and/or I40e, seal the interface between the tubular seal assembly 140 and the wellbore casing 1 10. 
{0033) Although illustrative embodiments of the invention have been shown and described, a wide range 
of modification, changes and substitution is contemplated in the foregoing disclosure. In some instances, 
some features of the present invention may be employed without a corresponding use of the other 
features. Accordingly, it is appropriate that the appended claims be construed broadly and in a manner 
consistent with the scope of the invention. 
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What is claimed is: 

1 . An apparatus, comprising: 

a subterranean formation defining a wellbore; 

a tubular wellbore casing positioned within and coupled to the wellbore; 
a first tubular liner positioned within the wellbore overlapping with and coupled to the wellbore 
casing; 

a second tubular liner positioned within the wellbore and overlapping with and coupled to the 
first tubular liner, 

wherein the second tubular liner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the first tubular 
liner. 



2. The apparatus of claim I, wherein the first tubular liner is coupled to the wellbore casing by 
radially expanding and plastically deforming the first tubular liner into engagement with the wellbore 
casing. 

3 . A method for extracting fluidic materials from a subterranean formation including a wellbore that 
traverses the formation and a wellbore casing positioned within and coupled to the wellbore, comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 
machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular liner, and 
sealing the interface between the other tubular liner and the wellbore casing. 

4. The method of claim 3, further comprising: 

radially expanding and plastically deforming the tubular liner into engagement with the wellbore 
casing. 

5 . A system for extracting fluidic materials from a subterranean formation including a wellbore that 
traverses the formation and a wellbore casing positioned within and coupled to the wellbore, comprising: 

means for coupling an end of a tubular liner to an end of the wellbore casing; 
means for machining an end of the tubular liner; 

means for inserting an end of another tubular liner into the machined end of the tubular liner; 
and 

means for sealing the interface between the other tubular liner and the wellbore casing. 
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6. The system of claim 5, further comprising: 

means for radially expanding and plastically deforming the tubular liner into engagement with 
the wellbore casing. 

7. In an apparatus comprising a subterranean formation defining a wellbore that includes a wellbore 
casing positioned within and coupled to the wellbore and a tubular liner coupled to an end of the wellbore 
casing, a method of conveying fiuidic materials to and from the tubular liner, comprising: 

machining the end of the tubular liner; 

inserting and supporting an end of another tubular liner in the machined end of the tubular liner; 
and 

conveying fiuidic materials to and from the tubular liner using the other tubular liner. 

8. The method of claim 7, wherein the other end of the tubular liner extends through the wellbore 
casing. 

9. The method of claim 8, further comprising: 

fluidicly sealing the interface between the other end of the tubular liner and the wellbore casing. 
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AMENDED CLAIMS 

[Received by the International Bureau on 15 July 2004 ( 15.07.04 ): 
original claims 1-55 amended; 
new claims 56 - 7S added (2 pages)] 

Claims 

1 . An apparatus for forming a wellbore casing in a borehole located in a subterranean 
formation including a preexisting wellbore casing, comprising: 

a support member including a first fluid passage; 

an expansion cone coupled to the support member Including a second fluid passage 

fluidicly coupled to the first fluid passage; 
an expandable tubular liner movabfy coupled to the expansion cone; and 
an expandable shoe coupled to the expandable tubular liner; 
wherein the expansion cone is adjustable to a plurality of stationary positions. 

2. The apparatus of claim 1 , wherein the expandable shoe includes a valveable fluid ■ 
passage for controlling the flow of fluidic materials out of the expandable shoe. 

3. The apparatus of claim 1 , wherein the expandable shoe includes; 
an expandable portion; and 

a remaining portion coupled tq the expandable portion; 

wherein the outer circumference of the expandable portion is greater than the outer 
circumference of the remaining portion. 

4. The apparatus of claim 3, wherein the expandable portion includes: 
one or more Inward folds. 

5. The apparatus of claim 3, wherein the expandable portion includes: 
one or more corrugations. 

6. The apparatus of claim 1 , wherein the expandable shoe includes: 
one or more inward folds. 

7. The apparatus of claim 1 , wherein the expandable shoe includes; 
oner or more corrugations. 

8. A method of forming a wellbore casing in a subterranean formation having a 
preexisting wellbore casing positioned in a borehole, comprising: 
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installing a tubular liner,, an adjustable expansion cone, and a shoe in the borehole; 
radially expanding at least a portion of the shoe by a process comprising: 
adjusting the adjustable-expansion cone to a first outside diameter; and 
injecting a fluidic material into the shoe; and 

radially expanding at least a portion of the tubular liner by a process comprising; 
adjusting the adjustable expansion cone to a second outside diameter; and 
injecting a fluidic material into the borehole below the expansion cone. 

9. The method of claim 8, wherein the first outside diameter of the adjustable expansion 
cone is greater than the second ioutside diameter of the adjustable expansion cone, 

i 
\ 

1 0. The method of daim 8, wherein radially expanding at least a portion of theehoe 
further comprises: 

lowering the adjustable expansion cone into the shoe; and 
adjusting the adjustable expansion cone to the first outside diameter. 

1 1 . The method of claim 8, wherein radially expanding at least a portion of the shoe 
further comprises: 

pressurizing a region within the shoe below the adjustable expansion cone using a 
fluidic material; and 

pressurizing an annular region above the adjustable expansion cone using the fluidic 
material. 

12. The method of claim 8. wherein radially expanding at least a portion of the tubular 

i 

liner further comprises: 

pressurizing a region within the shoe below the adjustable expansion cone using a 
fluidic material; and 

pressurizing an annular region above the adjustable expansion cone using the fluidic 
material. 

13. A system for forming a wejlbbre casing in a subterranean formation having a 

■ 

preexisting wellbore casing positioned in a borehole, comprising: 

I* 

means for installing a tubular liner, an adjustable expansion cone, and a shoe in the 
borehole; 
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means for radially expanding at least a portion of the shoe comprising: 
means for adjusting the adjustable expansion cone to a first outside diameter; and 
means for injecting a fluidic material into the shoe; and 
means for radially ©spanning at least a portion of the tubular liner comprising: 
means for adjusting the adjustable expansion cone to a second outside diameter; 
and ; 

means for injecting a fluidic material into the borehole below the adjustable 
'expansion cone. I 

14. The system of claim 13, wherein the first outside diameter of the adjustable 
expansion cone is greater than trie second outside diameter of the adjustable expansion 
cone. 

15. The system of claim 13, Wherein the means for radially expanding at least a portion 
of the shoe further comprises: 

means for lowering the adjustable expansion cone into the shoe; and 

means for adjusting the adjustable expansion cone to the first outside diameter. 

16. The system of claim 13, wherein the means for radially expanding at least a portion 
of the shoe further comprises: 

means for pressurizing a region within the shoe below the adjustable expansion cone 

using a fluidic material; and 
means for pressurizing an annular region above the adjustable expansion cone using 

the fluidic material, j 

17. The system of claim 13, wherein the means for radially expanding at least a portion 
of the tubular liner further comprised: 

means for pressurizing a region within the shoe below the adjustable expansion cone 

using a fluidic material; and 
means for pressurizing an annular region above the adjustable expansion cone using 

the fluidic material. I 

» 

! 
t 

; 

18. A wellbore casing positioned in a borehole within a subterranean formation, 
comprising: \ 
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a first wellbore casing comprising: 

an upper portion of the fl^st wellbore casing; and 

a lower portion of the first wellbore casing coupled to the upper portion of the first 

wellbore casing; j j 
ivherein the inside diameter of the upper portion of the first wellbore casing It less 

than the inside diameter of the lowJr portion of the first wellbore casing; and 
a second wellbore casingicomprising: 

an upper portion of the sebond wellbore casing that overlaps with and is coupled to 

the lower portion qf the first wellbore casing; and 
a lower portion of the second wellbore casing coupled to the upper portion of the 

second wellbore casing; j 
wherein the inside diameter of the upper portion of the second wellbore ca»lafti« les 

than the inside diameter of the lower portion of the second wellbore casing; 

and j 

wherein the inside diameter of the upper pojtion of the first wellbore casing is equal 
to the inside diame :er of the upper portion of the second wellbore casing; 

wherein the second wellbore casing is Qoupfed to the first wellbore casing by the 
process of. 

installing the second wellbore casing and an adjustable expansion cone within the 
borehole; 

radially expanding at least a portion of the lotaer portion of the second wellbore 

casing by a process comprising: 
adjusting the adjustable expansion cone to a first outside diameter, and 
injecting a fluidic material into the second we Ibore casing; and 



radially expanding at least a 
casing by a process 
adjusting the adjustable expansion cone to a 
injecting a fluidic material in 



portion of the upper portion of the second wellbore 
comprising: 

second outside diameter; and 
o the borehole below the adjustable expansion cone. 



1 9. The wellbore casing of claim 1 8, wherein the first outside diameter of the adjustable 
expansion cone is greater than the second outside diameter of the adjustable expansion 
cone. 
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20. The wellbore casing of claim 18, wherein radially expanding at least a portion of the 
lower portion of the second wellbore casing further comprises: 

lowering the adjustable expansion cone into the lower portion of the second wellbore 

casing; and ! 

! 

adjusting the adjustable scansion cone to the first outside diameter. 

i 

21 . The wellbore casing of claim iS, wherein radially expanding at least a portion of the 
lower portion of the second wellbore leasing further comprises: 

pressurizing a region within the lower portion of the second wellbore casing below 
the adjustable expansion cone using a fluldic material; and 

pressurizing an annular regiop above the adjustable expansion cone using the fluidic 
material. j 

i * 

22. The wellbore casing of claim 1 8 V wherein radially expanding at least a portion of the 
upper portion of the second welfbpre casing further comprises: 

pressurizing a region withifp the lower portion of the second wellbore casing below 
the adjustable expansion cone using a fluidic material; and 

pressurizing an annular region, above the adjustable expansion cone using the fluidic 
material. 



23. An apparatus for forming a wellbore casing In a borehole located in a subterranean 
formation including a preexisting wellbore casing, comprising: 

a support member including a first fluid passage; 

a first adjustable expansionjeone coupled to the support member including a second 
fluid passage fluididy coupled to the first fluid passage; 

a second adjustable expansion icone coupled to the support member including a third 
fluid passage flutdid^ coupled to the first fluid passage; 

an expandable tubular liner notably coupled to the first and second adjustable 
expansion cones; an i i 

an expandable shoe coupled to-the expandable tubular liner. 

i : 

24. The apparatus of claim 23, vt/hereih the expandable shoe includes a valveable fluid 
passage for controlling the flow of fliiidic materials out of the expandable shoe. 
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25. 



The apparatus of claim 23, wherein the expandable shoe includes: 
an expandable portion; ajnd 



a remaining portion cou 



plied to 



the expandable portion; 



tvhersin the outer circumference of the expandable portion is greater than the outer 
circumference of the remaining portion. 

26, The apparatus of claim 25, wherein the expandable portion includes: 
one or more inward folds. 

27: The apparatus of claim 25. wherein the expandable portion includes: 
one or more corrugations. 



28. The apparatus of claim 23, wherein the expandable shoe includes: 
one or more inward folds. 



29. The apparatus of claim 23 
one or more corrugations. 



wherein the expandable shoe includes: 



30. A method of forming a well bore casing in a subterranean formation having a 
preexisting wellbore casing positioned in a borehole, comprising: 

installing a tubular liner, anjuppef adjustable expansion cone, a lower adjustable 
expansion cone, an jl a shoe in the borehole; 

radially expanding at least ^ portion of the shoe by a process comprising: 

adjusting the lower adjustable expansion cone to an increased outside diameter; and 

injecting a fluidic material into the shoe; and 

radially expanding at least i portion of the tubular liner by a process comprising: 
adjusting the lower adjustable expansion cone to a reduced outside diameter; 
adjusting the upper adjustable expansion cone to an increased outside diameter, and 
injecting a fluidic material into the borehole below the lower adjustable expansion 
cone. 



31 . The method of claim 30, wherein 
adjustable expansion cone is greater than 
adjustable expansion cone. 



the increased outside diameter of the lower 
the increased outside diameter of the upper 
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32. The method of claim 30, wherein the reduced outside diameter of the lower 
adjustable expansion cone is less than or equal to the increased outside diameter of the 
upper adjustable e;;pansion cone. 

33. The method of claim 20, wherein radially e>ipanding at least a portion of the shea 
further comprises: 

kweririg the lower adjustable expansion cone into the shoe; and 

adjusting the lower adjustable scansion cone to the increased outeide diameter. 

34. The method of claim 30, wherein radially expanding at least a portion of the shoe 
further comprises: 

pressurizing a region within the shoe below the lower adjustable expansion cone 

using a fluidic material; and 
pressurizing an annular region above the upper adjustable expansion cone using the 

fluidic material. 

35. The method of claim 30, wherein radially expanding at least a portion of the tubular 
liner further comprises: 

pressurizing a region within the shoe below the lower adjustable expansion cone 

using a fluidic material; and 
pressurizing an annular region above the upper adjustable expansion cone using the 

fluidic material. 

36. A system for forming a wellbore casing in a subterranean formation having a 
preexisting wellbore casing positioned in a borehole, comprising: 

means for installing a tubular liner, an upper adjustable expansion cone, a lower 

adjustable expansion cone, and a shoe in the borehole; 
means for radially expanding at least a portion of the shoe comprising: 
means for adjusting the lower adjustable expansion cone to an increased outside 

diameter; and 
means for injecting a fluidic material into the shoe; and 
means for radially expanding atteast a portion of the tubular liner comprising: 



AMENDED SHEET (ARTICLE 19) 



WO 2003/071086 



63 



PCT/US2003/000609 



means for adjusting the tower adjustable expansion cone to a reduced outside 
diameter; 

means for adjusting the jpper adjustable expansion cone to an increased outside 
diameter; and 

means for inject ing a fluifclic material into the borehole below the lower adjustable 
expansion cone. 



37. The system of claim 36, therein the increased outside diameter of the lovwr 
adjustable expansion cone is greater than the increased outside diameter of the upper 
adjustable expansion cone. 

38. The system of claim 36, \fohenein the reduced outside diameter of the lawat^.. 
adjustable expansion cone is lesi than or equal to the increased outside diameter cf the 
upper adjustable expansion cone 



39. The system of claim 36, ^herein the means for radially expanding at least a portion 

of the shoe further comprises: 

means for lowering the lovfer adjustable expansion cone into the shoe; and 
means for adjusting the loyver adjustable expansion gone to the increased outside 
diameter. 



40. The system of claim 36, < 
of the shoe further comprises: 

means for pressurizing a i 



herein the means for radially expanding at least a portion 



jion within the shoe below the lower adjustable 



expansion cone using a fluidic material; and 



means for pressurizing an 



tnnular region above the upper adjustable expansion 



cone using the fluids material. 

4 1 . The system of claim 36, wh srein the means for radially expanding at least a portion 
of the tubular liner further comprise $: 

means for pressurizing a re|ion within the shoe below the lower adjustable 

expansion cone using a fluidic material; and 
means for pressurising an annular region above the upper adjustable expansion 
cone using the flufdktmaterial. 
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42. A wellbore .casing positioned in a borehole within a subterranean formation, 
comprising: I 

a first wellbore casing composing: 
an uppsr portion of the fief, wellbore casing; and 
a lower portion of the firsi vvellbore casing coupled to the upper portion of the first 

wellbore casing; I 1 I 
wherein the inside diameter of the upper portion of the first wellbore casing it less 

than the inside diameter of the lower portion of the first wellbore casing and 
a second wellbore casing comprising; 

an upper portion of the se x>nd wellbore casing that overlaps with and is coupled to 

the lower portion df the first wellbore casing; and 
a lower portion of the second wellbore casing coupled tb the upper portion of the 

Ising; 

wherein the inside diameter of the upper portion of the second wellbore casing Is less 
than the inside diameter of the lower portion of t{ie second wellborn casing; 



and 



I 



wherein the inside diamete r of the upper portion of the fyst wellbore casing is equal 
to the inside diame er of the upper portion of the jsecond wellbore casing; 



wherein the second wellbo e casing is coupled to the first wellbore casing by the 



process of. 



! 



installing the second wellbc re casing, an upper adjustable expansion cone, a lower 

adjustable expansion cone, and a shoe rn the bo jehole; 
radially expanding at least a portion of the lower portion pf the second wellbore 

casing shoe by a process comprising: j 
adjusting the lower adjustat le expansion cone to an increased outside diameter, end 
injecting a fluidic material in o the lower portion of the second wellbore casing; and 
radially expanding at least c portion of the upper portion of the second wellbore 

casing by a process comprising: ; 
adjusting the lower adjustatJe expansion cone to a reduced outside diameter, 
adjusting the upper adjustable expansion cone to an increased outside diameter; and 



injecting a fluidic material in 
cone. 



i the borehole beiow the lower adjustable expansion 
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43. The wellbore casing of cjaim 42. wherein the increasejd outside diameter of the lower 
adjustable expansion cone is greater than the increased outsU diameter of the upper 
adjustable expansion cone. 



44. The \*e!lbore casing of claim 42, wherein the reduced butside diameter of the lower 
adjustable expansion cone is less than or equal to the increased outside diameter of the 
upper adjustable expansion conq. 

45. The wellbore casing of cl^im 42. wherein radially ending at least a portion of the 
tower portion of the second weJIbore casing further comprises;! 

lowering the lower adjusts t>le expansion cone into the fewer portion of the second 



wellbore casing; and 



adjusting the lower adjust; b\& expansion cone to the increased outside diameter. 

i 

46. The wellbore casing of dajm 42, wherein radially expanding at least a portion of the 
lower portion of the second welibc re casing further comprises: j 

pressurizing a region withlii the tower portion of the second wellbore casing below 
the tower adjustable expansion cone using a flulclic material; and 

pressurizing an annular reg orfabove the upper adjustable expansion cone using the 
fluidlc material. 

I 
I 

47. The wellbore casing of clai n 42, wherein radially expanding at least a portion of the 
upper portion of the second wellbo e casing further comprises: | 

pressurizing a region within the tower portion of the seqopd wellbore casing below 
the tower adjustable expansion cone using a fluidic material; and 

pressurizing an annular reg on above the upper adjustable expansion cone using the 
fluidic materia*. 

48. An apparatus for forming a vellbore casing In a borehole! located in a subterranean 
formation including a preexisting we ilbore casing, comprising: 



a support member including 
an expansion cone coupted 



Ouididy coupled to th * first fluid passage; 



an expandable tubular liner 



a first fluid passage; j 

o the support member induding a second fluid passage 



f lovably coupled to the expansion cone; and 
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an expandable shoe coilpled to the expandable tubular liner comprising: 
a vaWeable fluid passagfe for controlling the flow of fluidic materials out of the 

expandable shoe! • 
an expandable portion comprising one or more inward folds; and 
a remaining portion couppd to ih& expandable portion- 
wherein the outer drcumterence of the expandable portion is greater than the outer 

circumference of |>e remaining portion; 
wherein the expansion ccne is? adjustable to a plurality jof stationary positions. 

49. A method of forming a wc llbore.casing in a subterranean formation having a 
preexisting wellbore casing pos'rti >ned in a borehole, comprising: 

installing a tubular liner, a i adjustable expansion cone j and a shoe in the borehole; 
radially expanding at leas a portion of the shoe by a process comprising: 
lowering the adjustable ex mansion cone into the shoe; ! 
adjusting the adjustable e: pansibn cone to a first outside diameter; 
pressurizing a region withii i the shoe below the adjustable expansion cone using a 
fluidic material; anc 

pressurizing ah annular region above the adjustable expansion cone using the fluidic 
material; and 

radially expanding at least a portion of the tubular liner by a process comprising: 
adjusting the adjustable expansion cone to a second outside diameter; 

the shoe below the adjustable expansion cone using a 




i i 

ion above the adjustable expansion cone using the fluidic 



pressurizing a region withir i 

fluidic material; and 
pressurizing an annular i 
material; 

wherein the first outside diaVneterof the adjustable expansion cone is greater than 
the second outside diameter of the adjustable expansion cone. 



50. A system for forming a welll tore casing in a subterranean formation having a 
preexisting wellbore casing positior sd in a borehole, comprising: 

means for installing a tubula ■ Brierj an adjustable expansion cone, and a shoe in the 
borehole: 

i 

means for radially expandint at least a portion of the shoe comprising: 
means for lowering the adjus table expansion cone into th6 shoe; 
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means for adjusting the |djustable expansion cone to a first outside diameter; 
means for pressurizing g region within the shoe below the adjustable expansion cone 

using s fluidic ma :erial; and 
means for pressurizing a 1 annular region above the adjustable expansion cone using 

the fluidic material; and j 
means for radially expanc ing. at least a portion of the tubular liner comprising: 
means for adjusting the a ijustable expansion cone to a second outside diameter; 

means for pressurizing a -egion( within the shoe below the adjustable expansion cone 

i 

using a fluidic mafsrial; and 
means for pressurizing ar annular region above the adjustable expansion cone using 

the fluidic materiai j 
wherein the first outside d ameter of the adjustable expansion cone is greater than 

the second outside diameter of the adjustable expansion cone. 

i 

i 

51 . A wellbore casing positior ed In a borehole within a subterranean formation, 
comprising: 

a first wellbore casing corr prising: 

an upper portion of the firs welfbbre casing; and 

a lower portion of the first i /ellbore casing coupled to the upper portion of the first 
wellbore casing; 

wherein the inside diamete - of the upper portion of the first wellbore casing Is less 

than the inside dian eter of the lower portion of the first wellbore casing; and 
a second wellbore casing c uprising: 

an upper portion of the sec >nd wellbore casing that overlaps with and is coupled to 

the lower portion of :he first wellbore casing; and 
a lower portion of the second weHbore casing coupled to the upper portion of the 

second weHbore casing; \ 
wherein the inside diametei of the; upper portion of the second wellbore casing Is less 

than the inside diarn *ter of the lower portion of the second weflbore casing; 

and :' 

wherein the inside diameter of thejupper portion of the first wellbore casing is equal 

» 

to the inside diameter of the upper portion of the second wellbore casing; 
wherein the second wellborej casing is coupled to the first wellbore casing by the 
process of: 
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installing the second wet 1 bore casing and an adjustable expansion cone in the 
borehole; 

radially expanding at leas t a portion of the lower portion of the second wellbore 

casing bv a process conhprising: 
lowering the adjusters ^pansipn cone into the lower portion of the second wellbore 



adjusting the adjustable expansion cone to a first outside diameter; 

pressurising a region with n the lower portion of the second wellbore casing below 

the adjustable expansion cone using a fluidic material; and 
pressurising an annular re gion above the adjustable expansion cone using the fluidic 

material; and ; 
radially expanding at least a portion of the upper portion of the second wellbore 

casing by a proces ; comprising: 
adjusting the adjustable e> pansion cone to a second outside diameter; 
pressurizing a region with! i the. shoe below the adjustable expansion cone using a 

fluidic material; anc 

pressurizing an annular rej (ion above the adjustable expansion cone using the fluidic 
material; 

wherein the first outside dn imetef of the adjustable expansion cone is greater than 
the second outside iiameter of the adjustable expansion cone. 

» 

52. An apparatus for forming a wellbore casing in a borehole located In a subterranean 
formation including a preexisting W allbore casing, comprising: 
a support member indudinc a first fluid passage; 

a first adjustable expansion cone coupled to the support member including a second 

fluid passage fluidic) / coupled to the first fluid passage; 
a second adjustable expand ion :cone coupled to the support member including a third 

fluid passage fluidicl t coupled to the first fluid passage; 
an expandable tubular liner rwvably coupled to the first and second adjustable 

expansion cones; ar d 
an expandable shoe couple* I to th^ expandable tubular Hner comprising: 
a valveable fluid passage fa controlling the flow of fluidic materials out of the 

expandable shoe; 
an expandable portion comjj rising one or more inwards folds; and 
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a remaining portion coup 
wherein the outer circunf 
circumference of 



OS 



ed to the expandable portion; 

erence of the expandable portion is greater than the outer 
the remaining portion. 



A method of forming a w&llborej casing in a subterranean formation having a 
preexisting wellbore casing positipned in a borehole, comprising: 

installing a tubular liner, a i upp^r adjustable expansion cone, a tower adjustable 

expansion cone, aid a ishoe in the borehole; 
radially expanding at leas a portion of the shoe by a process comprising: 
towering the lower adjustable expansion cone into the shoe; 
adjusting the lower adjustable expansion cone to an increased outside diameter; 
pressurizing a region withi 1 the shoe below the lower adjustable expansion cgne 

using a fiuidic materia); and 
pressurizing an annular re jlon above the upper adjustable expansion oone using the 
fiuidic material; anc 

j 

radially expanding at least a portion of the tubular liner by a process comprising: 
adjusting the lower adjusta Die expansion cone to a reduced outside diameter; 
adjusting the upper adjusts ble expansion cone to an increased outside diameter; 
pressurizing a region witbir the shoe below the lower adjustable expansion cone 

using a fiuidic mate ial; and 
pressurizing an annular rec ion atjove the upper adjustable expansion cone using the 

fiuidic material; j 
wherein the increased outs de diameter of the lower adjustable expansion cone Is 

greater than the inaeased : outside diameter of the upper adjustable 

expansion cone; an< I 

wherein the reduced outside diameter of the lower adjustable expansion cone is less 
than or equal to the ncreased outside diameter of the upper adjustable 
expansion cone. 



54. A system for forming a welll iore 
preexisting wellbore casing position *d 
means for installing a tubula 

adjustable expansior 

i 

means for radially expanding at least a portion of the shoe comprising: 



casing in a subterranean formation having a 
in a borehole, comprising: 
lineman upper adjustable expansion cone, a lower 
cone; and a shoe in the borehole; 



AMENDED SHEET (ARTICLE 19) 



WO 2003/071086 



PCT/US2003/000609 

70 ' . ' 



means for lowering the Ic wer adjustable expansion cone into the shoe; 
means for adjusting the h wer adjustable expansion cone to an increased outside 

diameter; j 
means for pressurining a -egionj within the shoe below the lower adjustable 

expansion cone udng a fluidic material; and 
means for pressurising ar annuter region above the upper adjustable expansion 

cone using the flui lie npsjterial; and 
means for radially expand ng at least a portion of the tubular liner comprising: 
means for adjusting the lo ver adjustable expansion cone to a reduced outside 

diameter, 

means for adjusting the Ufjper adjustable expansion cone to an increased outside 
diameter, 

means for pressurizing a rfegion Within the shoe below the lower adjustable 

expansion cone using aflpidic material; and 
means for pressurizing an jannufeir region above the upper adjustable expansion 

cone using the fluiaic material; 
wherein the increased outside diameter of the tower adjustable expansion cone is 

greater than the increased outside diameter of the upper adjustable 

expansion cone; an 

wherein the reduced outsidb diameter of the lower adjustable expansion cone is less 
than or equal to thelincreased outside diameter of the upper adjustable 



expansion cone. 



I in a borehole within a subterranean formation, 



55. A wellbore casing posit 
comprising: 

a first wellbore casing comp 
an upper portion of the first J 
a lower portion of the first \ 

wellbore casing; 
wherein the inside diameterl 

than the inside diameter of the lower portion of the first wellbore casing; and 
a second wellbore casing i 
an upper portion of the sec 
the lower portion of til 



ising: 

velibore casing; and 
sllbbre* casing coupled to the upper portion of the first 

| 

f the tipper portion of the first wellbore casing is less 



nprisipg: 

hd wellbore casing that overlaps with and is coupled to 



\ firstjwellbore casing; and 
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3 lower portion of the second yrellbore casing coupled to the upper portion of the 

second wellbore casing^ 
wherein the inside diameter of the upper portion of the second wellbore casing is less 

than the inside diametenof the lower portion of the second wellbore casing; 

and | 
wherein the inside diameter oftfce upper portion of the first wellbore casing b equal 

to the inside diameter of (the upper portion of the second wellbore caring; 
wherein the second wellbore casing is coupled to the first wellbore casing by tha 

process of: . < 

installing the second wellbore casing, an upper adjustable expansion cone, and a 

lower adjustable expansion cone in the borehole; 
radially expanding at least a portion of the shoe by a process comprising: . 
lowering the lower adjustable expansion cone into the lower portion of tha second 

wellbore casing; ■'.'!. 
adjusting the lower adjustable expansion cone to an Increased outside diameter; 
pressurizing a region within the lower portion of the second wellbore casing below 

the lower adjustable expansion cone using a fluidic material; and 
pressurizing an annular region atiove the upper adjustable expansion cone using the 

fluidic material; and: | 
radially expanding at least a portion of the upper portion of the second wellbore 

casing by a process comprising: 
adjusting the lower adjustable expansion cone to a reduced outside diameter, 
adjusting the upper adjustable expansion cone to an increased outside diameter, 
pressurizing a region within the ioiver portion of the second wellbore casing below 

the lower adjustable expansion cone using a fluidic material; and 

pressurizing an annular region above the upper adjustable expansion cone using the 

I 

fluidic material; : j 
wherein the increased outside diaipeter of the lower adjustable expansion cone is 
greater than the increased joutside diameter of the upper adjustable 
expansion cone; and . : j 

r i 

wherein the reduced outside diameter of the lower adjustable expansion cone is less 
than or equal to the increased outside diameter of the upper adjustable 
expansion cone. I : j 
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56. An apparatus for forming a welfbore casing In a borehole located in a subterranean 
formation including a preexisting, wellbore casing, comprising: j 
a support member defining a first fluid passage;' j 

an expansion device coupled tojthe support member defining a second fluid passage 

fluidicly coupled to the Jtest fluid-passage; 
an sKpandable tubular liner movably coupled to the expansion device; and 
an expandable shoe coupiled to the expandable tubular I ner; 



whereiri the expansion device is 



adjustable to a plurality 



jrf stationary positions. 



i, 



^sing in a subterranean formation having a 



57. A method of forming a wellbore 
preexisting wellbore casing positioned; iij a borehole, comprising 
installing a tubular Hner, an adjustable expansion device, 



and a shoe in the borehole; 



radially expanding at leastia portion of the shoe by a process comprising: 
adjusting the adjustable expansion device to a first outside diameter; and 
injecting a fluidic material into the shoe; and j 
radially expanding at least ia portion of the tubular liner by] a process comprising: 
adjusting the adjustable e^nskm device to a second outside diameter; and 
injecting a fluidic material into the; borehole below the adjustable expansion device. 



58. A system for forming a wellbore* casing in a subterranean|formation having a 
preexisting wellbore casing positioned fn a borehole, comprising: J 

means for installing a tubular liner , an adjustable expansion device, and a shoe in the 

borehole; i . 

means for radially expanding at je3st a portion of the shoe comprising: 

means for adjusting Ithe adjustable expansion device to a first outside 

diameter, anti • | j. 
means for Injecting £ fluidic materia) into the shoe; and 
means for radially expanding at feast a portion of the tubular liner comprising: 

means for adjusting the adjustable expansion device to a second outside 



diameter, and 
means for injecting a fluidic 
expansion dei/ice. 



material into the borehole below the adjustable 
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59. A wellbore casing positioned jri a borehole within a subterranean formation, 
comprising: j J i j 

a first wellbore casing comprising: 

an upper portion of the fir^t ^eljkore cssing; and 

a lower portion of th& firstjirellbore carsi ng coupled to the upper portion of the first 

v/ellbore casing; \ \\ 
vvherein the inside diameter ofithe upper portion of the first wellbore casing faft less 
than the inside diafne teripf the iJ jwer portion of the first wellbore casing; and 



I I 

a second wellbore casing Jso^nprjsing: 
an upper portion of the second! wellbore 



casing that overlaps with and is couptad to 



the lower portion of the jftjst wellbore casing; and 
a lower portion of the secdnd wdlbore casing coupled to the upper portion of the 

second wellbore casing; : } 
wherein the inside diameter qf the uppei portion of the second wellbore casing is less 

than the inside diarhefeit of the Ic wer portion of the second wellbore casing; 

and j 

wherein the inside diametejr of the uppen portion of the first wellbore casing is equal 
to the inside diametjer erf; the uppor portion of the second wellbore casing; 

wherein the second wellbore casi ig is coupled to the first wellbore casing by the 
process of: ; 

installing the second wbllbore casing and an adjustable expansion device 



within the bc^ehciej 
radially expanding 4 least ja portion of the lower portion of the second 
wellbore casjng| process comprising: 

adjusting the| adjustable expansion device to a first outside diameter, 
and 



i 

ifliid 



wellbore casihg{by;a process comprising: 
adjusting the Adjustable expansion device to a second outside 
diamefterl anjd 

injecting a fluldic material into the borehole below the adjustable 



injecting a flufidic material into the second wellbore casing; and 
radially expanding a{ least a portic n of the upper portion of the second 



expar 



i device. 
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60. An apparatus for forming a wellbore casing in a borehole located in a subterranean 
formation including' a preexistingjwelljjpre casing, comprising: 

a support member including ajfirst fluid passage; 

a first adjustable e:;pansi&n device coupled to the support member Including a 
second fluid passage fiuidicly coupled to the first fluid passage; 

a second adjustable er:pcJnsiori|device coupled to the support member Including a 
third fluid passage! fluidity coupled to the first fluid passage; 

an expandable tubular liner motably coupled to the first and second adjustable 
expansion devicesj; and j 

an expand able shoe coup edtplthe expandable tubular liner, 

. i ■ 
; f 
{{• 

61. A method of forming a we Ibore (casing In a subterranean formation having ** . : 
preexisting wellbore casing positioned!!!) a borehole, comprising: 

installing a tubular liner, art uppejr adjustable expansion device, a lower adjustable 

expansion device, ^nd a fhoe in the borehole; 
radially expanding at least a por&pn of the shoe by a process comprising: 

adjusting the lower adjusiable expansion device to an increased outside 
diameter; and ; 

injecting a fluidic m; rterial into the shoe; and • 

radially expanding at least h portion of the tubular liner by a process comprising: 

i I! 

adjusting the lower adjustable expansion device to a reduced outside 

diameter; j ; |i 
adjusting the upper Adjustable expansion device to an increased outside 



diameter; an J ! 
injecting a fluidic ma|teriai 
expansion device;. 



nto the borehole below the lower adjustable 



62. A system for forming a welt >ore casing In a subterranean formation having a 



preexisting wellbore casing positior ed in 
means for installing a tubuls r liner 



a borehole, comprising: 

an upper adjustable expansion device, a lower 

adjustable expansiori device, and a shoe in the borehole; 

• I • 

means for radially expanding at least a portion of the shoe comprising: 

means for adjusting the loy^sr adjustable expansion device to an increased 
outside diameter; and 
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means for injecting a ffirfdic material into the shoe; and 
means for radially expanding at feast a portion of the tubular liner comprising: 
means for adjusting the jlcwer adjustable expansion device to a reduced 
outside di^neten^ 

means for sdjusiiijp the upper adjustable expansion device 10 an increased 
outside disaster; jand 



means for injectinc 



a fluidic material into the borehole below the lower 



le expansion device. 

i !' 



63. A wellbore casing positioned in a borehole within a subterranean formation, 
comprising: 

a first wellbore casing conibrisihg 



wolltjore casing; and 



an upper portion of the firs 

a lower portion of the first tyellbofe casing coupled to the upper portion of the first 
wellbore casing; 

wherein the inside diamete r of thje upper portion of the first wellbore casing is less 

than the inside dian«ter|of the lower portion of the fitet wellbore casing; and 
a second wellbore casing comprising: 

an upper portion of the sec >nd Wellbore casing that overlaps with and is coupled to 

the lower portion of the first wellbore casing; and 
a lower portion of the secoii d wellbore casing coupled to the upper portion of the 

second wellbore ca; ing; 
wherein the Inside diameter of thet upper portion of the second wellbore casing is less 

than the inside diam eter ! o| the lower portion of the second wellbore casing; 

and ij; 
wherein the inside diameter of thelupper portion of the first wellbore casing is equal 

to the inside diamete r of ttie upper portion of the second wellbore casing; 
wherein the second wellbore casing is coupled to the first wellbore casing by the 

process of: \ \\ 

installing the second wellbore casing, an upper adjustable expansion device, 
a lower adjustable expansion device, and a shoe in the borehole; 

radially expanding at least ja portion of the lower portion of the second 
wellbore easily shqb by a process comprising: 

: I: 
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adjusting t >e loyrer adjustable expansion device to an increased 

out >ide diameter, and 
injecting a I luidlp material into the lower portion of the second wellbore 

cas ; ng; arid 

radially expanding at legist a portion of the upper portion of the second 
wellbore capingib*/ a probess comprising: 

adjusting tt e lower adjustable expansion device to a reduced outside 
dianeterr, i 

| i i 

adjusting ttfe upper adjustable expansion device to an increased 

outs de diameter, and 
injecting a f uidio material into the borehole below the lower adjustable 

expi nsioh device. 

i : 
i ! 
! i 

64. An apparatus for forming < wellbore casing in a borehole located in a subterranean 
formation Including a preexisting v ellbore casing, comprising: 

a support member t ncludin; | a first fluid passage; 

an expansion device coupliid to! the support member including a second fluid 

passage flukJicly cos jpled tp the first fluid passage; 
an expandable tubular liner moyably coupled to the expansion device; and 
an expandable shoe couplad to the expandable tubular liner comprising: 
a valveable fluid passage f|r controlling the flow of fluidic materials out of the 

expandable shoe; !•! 
an expandable portion com|rising ; one or more inward folds; and 
a remaining portion coupled to ttWrexpandable portion; 

wherein the outer ctrcumfer ncelof the expandable portion is greater than the outer 

circumference of the remaining portion; 
wherein the expansion devj< e is adjustable to a plurality of stationary positions. 

i i 
•I 

65. A method of forming a wellb 3re casing in a subterranean formation having a 

I ■ 

preexisting wellbore casing position 3d in ; a borehole, comprising: 

installing a tubular liner, an s djustable expansion device, and a shoe in the borehole; 
radially expanding at least a) Dortipn of the^shoe by a process comprising: 
lowering the adjustable exps lslorj device into the shoe; 
adjusting the adjustable expa nsioh; device to a first outside diameter 
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pressurizing a region witran the shoe below the adjustable expansion device using a 
fluidic material; arm 

pressurising an annular region above the adjustable expansion device using thg. . 
fluidic material; anjj 

radially expanding at leasj a porSan of the tubular liner by a process comprising: 
adjusting th& adjus table mansion device to a second outside diameter; 
pressurizing a regipn within the shoe below the adjustable expansion device 

using a fluiiic material; and 
pressurizing an am jiuiar region above the adjustable expansion devkfe using 

the fluidic n ateriat 
wherein the first ol side cBameter of the adjustable expansion device is 

greater that the second outside diameter of the adjustable expsmon 

device. 

! I 

66. A system for forming a we bore casing in a subterranean foimatlon having a 
preexisting wellbore casing positic led in a borehole* comprising: 

means for installing a tubul ir liner, an adjustable expansion device, and a shoe in the 
borehole; 

means for radially expandii g at least a portion of theshoe comprising: 
means for lowering the adji stable, expansion device into the shoe; 
means for adjusting the adj jstable expansion device to a first outside diameter; 
means for pressurizing a region within the shoe below the adjustable expansion 

: material; and 

i Annular region above the adjustable expansion device 
rial; and 

means for radially expandin j at least a portion of the tubular liner comprising: 
means for adjusting the adji stable expansion device to a second outside diameter; 
means for pressurizing a rej ion within the shoe below the adjustable expansion 

device using a fluidic material; and 
means for pressurizing an a inular region above the adjustable expansion device 

using the fluidic mate rial; : 
wherein the first outside diar leter of the adjustable expansion device is greater than 
the second outside dfemetei" of the' adjustable expansion device. 



device using a fluidi 
means for pressurizing an 
using the fluidic mai 
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67. A wellbore casing positio led in! a borehole within a subterranean formation, 
comprising: 

a first wellbore casing cor lprising; 

an upper portion of the first: wsllbore casing; and 

a lower portion of the first ir/ellbpre casing coupled to the upper portion of the first 
wellbore casing; 

wherein the inside diameter of this upper portion of the first wellbore casing is less 

{han the inside dial neterbf the lower portion of the first wellbore casing; and 
a second wellbore casing »mprfeing: 

an upper portion of the se< ond viteilbore: casing that overlaps with and is coupled to 

the lower portion o the fiiist wellbore casing; and 
a lower portion of the seco id weBbore casing coupled to the upper portion of the 

second wellbore ca sing; \ 
wherein the inside diametc r of the upper portion of the second wellbore casing is less 

than the inside drar leter i% the lojwer portion of the second wellbore casing; 

and 

wherein the inside diamets ' of the upper portion of the first wellbore casing is equal 
to the inside diamel sr of ttie upper portion of the second wellbore casing; 

wherein the second wellboi e casing is coupled to the first wellbore casing by the 
process oft 

installing the second wellbc re casing and an adjustable expansion device in the 

borehole; ! 
radially expanding at least i i portibn of the lower portion of the second wellbore 

casing by a process composing: 
lowering the adjustable exp msion* device, into the lower portion of the second 

wellbore casing; 

adjusting the adjustable exp ansiori device to a first outside diameter, 
pressurizing a region within the loiver portion of the second wellbore casing below 

the adjustable expar sion dbvice using a fluidic material; and 
pressurizing an annular regi an abbve the !adjustable expansion device using the 

fluidic material; and ! 
radially expanding at least a portioh of the upper portion of the second wellbore 

casing by a process »mpifelng: . 
adjusting the adjustable exp msiorij device* to a second outside diameter; 
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pressurizing a region within the [shoe below the adjustable expansion device using a 
fluidic materia!; an i 

pressurizing an annular region above the adjustable expansion device using the .' 
fluidic material; 

wherein the first outside diameter of thei adjustable expansion device Is graatar than 
the second outside diameter of the adjustable erpansion device. 



i! 



68. An apparatus for forming a wellbbre casing in a borehole located in a subterranean 
formation including a preexisting ipllbor^ casing, comprising: * 
a support member including a fir^t fluid passage; 

a first adjustable expansioiji devicje coupled to the support member including a 

second fluid passage fluwicly cocipled to the first fluid passage; *"*a&ts«* 

a second adjustable expansion device coupled to the support member Inducing a 
third fluid passage fluidic^ coupled to the first fluid passage; 



an expandable tubular liner 
expansion devices; 



mova[>|y coupled to the first and second adjustable 

and jj 

an expandable shoe coupled to tfte expandable tubular liner comprising: 
a valveable fluid passage for controlling the flow of fluidic materials out of the 



expandable shoe; 



69. 



an expandable portion com ^risingj one or more inwards folds; and 
a remaining portion coupled to the( expandable portion; 

; .1 

wherein the outer circumference df the expandable portion is greater than the outer 
circumference of the : remaking portion. 



i; 



a subterranean formation having a 



A method of forming a wellfiore casing in;< 
preexisting wellbore casing positior ed in 4 borehble, comprising: 

installing a tubular liner, an tipper Adjustable expansion device, a lower adjustable 

expansion device, and a sjjoe in the borehole; 
radially expanding at least a jportipji of the; shoe by a process comprising: 
lowering the lower adjustabl ? expulsion device into the shoe; 
adjusting the lower adjustab e expansion device to an increased outside diameter; 
pressurizing a region within he shoe below the lower adjustable expansion device 
using a fluidic material; and 
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pressurizing an annular region above tfje upper adjustable expansion device using 

the fluidic material] and j 
radially expanding at leastta portion of the tubular liner by a process comprising: 
adjusting the lower adjusts ible scansion device to a reduced outside diameter, 
adjusting the upper adjustable ejpansicjn device to an increased outside diameter; 
pressurizing a region with! i the shoe beW the lower adjustable expansion device 

using a fluidic mate rial; and 

i*. ! 

pressurizing an annular region above the upper adjustable expansion device using 

the fluidic material; i ; 
wherein the increased outside diameter ]of the lower adjustable expansion device is 

greater than the inc reaseid outside diameter of the upper adjustable 



expansion device; 



and 



wherein the reduced outsic e diarjieter ofj the lower adjustable expansbn device is 
less than or equal ip the increased outside diameter of the upper adjustable 
expansion device. 



70. A system for forming a wellbore ciasing in a subterranean formation having a 
preexisting wellbore casing positioned iris borecole; comprising; 

means for installing a tubulin finer; an upper adjustable expansion device, a lower 



adjustable expansion device, and a shoe in the borehole; 
means for radially expanding at lepst a portion of the shoe comprising: 
means for lowering the lower adjustable expansion device into the shoe; 

means for adjusting the lower adjustable 'expansion device to an increased outside 

\ i* i 

diameter; j ! 

means for pressurizing a re jion within the shoe below the lower adjustable 

expansion device us hg a fluidic npaterial; and 
means for pressurizing an ahnular region! above the upper adjustable expansion 

device using the fluidic m^erial; ahd 

means for radially expandin } at le^st a portion of the tubular liner comprising: 

j; i 

means for adjusting the low ?r adjustable expansion device to a reduced outside 

diameter; ! 
means for adjusting the uppbr adjiistable (expansion device to an increased outside 



.it 



diameter, 



i 
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means for pressurizing a t sgionlfvithin the shoe below the lower adjustable 

expansion device i sing aj fluidic material; and 
means for pressurizing an annular region above the upper adjustable expansion 

device using the tli idic material; 
wherein the increased outride diameter of the lower adjustable expansion device is 

greater than the incased! outside diameter of the upper adjustable ■•, 

expansion device; and 
wherein the reduced outside diameter of the lower adjustable expansion device it 

less than or equal t ) the increased outside diameter of the upper adjustable 

expansion device. 

• i 

71 . A wellbore casing positioned in ajborebole within a subterranean formatw*^; > 
comprising: ;j 

a first wellbore casing com; arising j 

an upper portion of the first wellbore casing; and 

a lower portion of the first v ellbori casing coupled to the upper portion of the first 

wellbore casing; :| . 

wherein the inside diametei of thej upper portion of the first wellbore casing is (ess 

than the inside diarr eter qj the lower portion of the first wellbore casing; and 
a second wellbore casing o >mprisjng: 

an upper portion of the second wellbore casing that overlaps with and is coupled to 

the lower portion of he firsj wellbore casing; and 
a lower portion of the secor d weHlyore casing coupled to the upper portion of the 

second wellbore casing; 5 j 
wherein the inside diameter of the (upper portion of the second wellbore casing is less 

than the inside diam iter of [the lower portion of the second wellbore casing; 

and ;| 
wherein the inside diameter of the {upper portion of the first wellbore casing is equal 

to the inside diamete r of the upper portion of the second wellbore casing; 
wherein the second wellbore \ casing is coupled to the first wellbore casing by the 

process of : 

installing the second wellboije casing, an upper adjustable expansion device, and a 
lower adjustable expansion device in the borehole; 



radially expanding at least a 



portiom of the shoe by a process comprising: 
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lowering the lower adjustable axfjansion device into the lower portion ot the second 
wellbore casing; 

adjusting the lower adjustable ex mansion device to an increased outside diameter; 
pressurizing a region within the Icjwer portion of the second wellbore casing below 

the lower adjustable e;;pa ision device using a fluldic material; and 
pressurising an annular region afcfove the upper adjustable e;spansion device using 

the fluldic material; and i j 
radially expanding at least a portiin of the upper portion of the second wellbore 

casing by a process comprising: 
adjusting the lower adjustable exf ansion device to a reduced outside diameter, 
adjusting the upper adjustable ex| tension device to an increased outside diameter; 
pressurizing a region within the lo ver portion of the second wellbore casing below 

the lower adjustable expat sion device using a fluldic material; and 



pressurizing an annular region ab 



we the upper adjustable expansion device using 



; [ 

the fluidic material; 

wherein the increased outside dia peter of the lower adjustable expansion device is 

greater than the increased outside diameter of the upper adjustable 

expansion device; and 
wherein the reduced outside diam ster of the lower adjustable expansion device is 

less than or equal to the increased outside diameter of the upper adjustable 

expansion device. 



72. An apparatus for radially expandin g and plastically deforming a tubular member, 
comprising: I 

means for injecting fluidic materials into the tubular member to radially expand and 

plastically deform the tubular member, and 
means for radially expanding and plastically deforming the tubular member by 

displacing an expansion de /ice within the tubular member. 

73. A method of forming a wellbore casing in a subterranean formation having a 



preexisting wellbore casing positioned in : 2 
installing a tubular liner, an adjusl 



borehole, comprising: 

j|e expansion device, and a shoe in the borehole; 
radially expanding at least a portion of the shoe by a process comprising: 

adjusting the adjustable expansion device to a first outside diameter; and 
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injecting a fluidic material nto the shoe; and 
radially expanding at least a porti ?n of the tubular liner by a process comprising: 

adjusting the adjustable expansion device to a second outside diameter; and 
displacing the adjustable expansion device relative to the tubular liner* 

74. A system for forming a vvellbor® 'casing in a subterranean formation having a 
preexisting wellbore casing positioned In a borehole, comprising: 

means for installing a tubular linen, an adjustable expansion device, and a shot in the 

borehole; , 
means for radially expanding at fe ast a portion of the shoe comprising: 

means for adjusting the ac fustable expansion device to a first outside 

diameter; and : * - 

means for injecting a fluid!) ; material into the shoe; and 
means for radially expanding at le ast a portion of the tubular liner comprising! 
means for adjusting the ad ustable expansion device to a second outside 
diameter; and 

means for displacing the adjustable expansion device relative to the tubular 
liner. 

« 

75. A wellbore casing positioned in a porehole within a subterranean formation, 
comprising: 

a first wellbore casing comprising: 

an upper portion of the first wellbptje casing; and 

a lower portion of the first wellbor^ casing coupled to the upper portion of the first 
wellbore casing; 

wherein the inside diameter of the jpper portion of the first wellbore casing is less 

than the inside diameter of the lower portion of the first wellbore casing; and 
a second wellbore casing comprisii \g: 

an upper portion of the second welbore casing that overlaps with and is coupled to 

the lower portion of the first wellbore casing; and 
a lower portion of the second wellb >re casing coupled to the upper portion of the 

second wellbore casing; 



AMENDED SHEET (ARTICLE 19) 



WO 2003/071086 



84 



PCT/US2003/000609 



wherein the inside diameter of trj^J upper portion of the second wellbore casing Is less 
than the inside diameter of the lower portion of the second wellbore casing; 



and 



wherein the inside diameter of thd upper portion of the first wellbore casing is equal 

to the inside diameter of tip upper portion of the second wellbore casing; 
wherein the second wellbore casing is coupled to the first wellbore casing by the 



processor: 5 

installing the second wellbore casing and an adjustable expansion davtce 
within the borehole 

i* 

radially expanding at least a portion of the lower portion of the second 
wellbore casing btf; a process comprising: 
adjusting the adjustable expansion device to a first outside i 
and 

! 

injecting a fluidic rriaterial into the second wellbore casing; and 
radially expanding at feasj^ portion of the upper portion of the second 
wellbore casing byja process comprising: 
adjusting the adjustable expansion device to a second outside 
diameter; -ar 

displacing the adjustable expansion device relative to the tubular liner. 



76. A method of forming a wellbore 
preexisting wellbore casing positioned in 
installing a tubular liner, an upper 



sing in a subterranean formation having a 
J borehole, comprising: 

djustable expansion device, a lower adjustable 



expansion device, and a ish ;>e in the borehole; 



radially expanding at least a portion 

i i 

adjusting the lower adjust^ 

diameter; and 
injecting a fluidic material ijjiD the shoe; and 
radially expanding at least a portior 



of the shoe by a process comprising: 
e expansion device to an increased outside 



i of the tubular liner by a process comprising: 
adjusting the lower adjustable expansion device to a reduced outside 
diameter; 

adjusting the upper adjusta le expansion device to an increased outside 
diameter, and 

displacing the upper adjustable expansion device relative to the tubular liner. 
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77. A system for forming a wellbore casing in a subterranean formation having a 
preexisting wellbore casing positioned inja borehole, comprising: 

means for installing a tubular linen an upper ecjjustable expansion device, a lower 

adjustable expansion de^jp, and a shoe in the borehole; 
means for radially e^anding at (east a portion of the shoe comprising: 

means for adjusting the tower adjustable expansion device to an increased 

outside diameter- epd 
means for injecting a fluicSb material into the shoe; and 
means for radially expanding at least a portion of the tubular liner comprising: 
means for adjusting the lower adjustable expansion device to a reduced 
outside diameter; 

means for adjusting the upper adjustable expansion device to an increased 

outside diameter; acid 
means for displacing the uj per adjustable expansion device relative to the 



tubular liner. 



78. A wellbore casing positioned in a| florehole within a subterranean formation, 
comprising: 



a first weHbore casing comprising:! 
an upper portion of the first wellboi a casing; and 

a lower portion of the first welibortj casing coupled to the upper portion of the first 
wellbore casing; 

wherein the inside diameter of theibpper portion of the first wellbore casing is less 

• :l| 

than the inside diameter ofithe lower portion of the first wellbore casing; and 
a second weilbore casing comprising: 

an upper portion of the second weHbore casing that overlaps with and is coupled to 

the lower portion of the firs jj weilbore casing: and 
a lower portion of the second well'bore casing coupied to the upper portion of the 

second wellbore casing; . [j 
wherein the inside diameter of tHeji ipper portion of the second wellbore casing is less 

than the inside diameter ofjt he lower portion of the second wellbore casing; 

and iji 
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ii 



ng is coupled to the first wellbore casing by the 



wherein the inside diameter of thejupper portion of the first wellbore casing Is equal 

to the inside diameter of tftp upper portion of the second wellbore casing; 
wherein the second wellbore cas 
process of: 

installing the second wellbore casing, an uppeii adjustable expansion device, 
: 'il i 
a loirjer adjustable! expansion device, aijid a shoe in the borehole; • 

radially expanding at lessjfe portion of the lower portion of the second 



wellbore casing sh.be by a process comprising: 
adjusting the lowenkdjustable er^ansicfi device to an ii 



outside diameter, and 



increased 



injecting a fluidicirfiaterial into the lowed portion of the second wellbore 
casing; arictj j 
radially expanding at lesrsjt|a portion of the upper portion of the second 
wellbore casing by -a process comprising: 

adjusting theHowejfadjustable expansion device to a reduced outside 

diameter, 5 ; 

i : i 

adjusting theluppeFjadjustable expansion device to an increased 

' -i * 
outside diatiieter; and 

• V' 

displacing the upper adjustable expansion device relative to the 

■ i ;J 

tubular lindr 

I!! 
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